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0 Automatic call back system and method of operatioa 



® A system and metiiod of answering incoming 
calls are disclosed in wiiich. If the resource (18)(19) 
desired by the caller Is not then available, a robot 
controller (14) will inform the caller when a call bade 
to the caller can be made. The callback time can tie 
suggested by the robot controller (14) or the caller 
can request a ^eclfic callback timq. The robot con^ 
troller (14) ascertains and verifies the caller's call 
back identity and stores the number of the identity In 
a callback queue (11) along with such other pertinent 
information as the callback time, the caller's name 
and the required resource. At the appropriate tirhe, 
the robot controller (14) removies the information 
from the callback queue (11), places the call and 
connects the desired resource {18)(19). 
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TECHNICAL FIELD OF THE INVENTION 

This Invention relates to a system and method 
of answering Incoming communication calls and 
more particularly to such a system and method for 
establishing an automatic callback for certain of the 
incoming calls. 

BACKGROUND OF THE INVENTION 

A common telephone experience Is dialing a 
number, only to be tcild to wait while the operators 
are handling other calls. This message is usually a 
prerecorded announcement informing the hapless 
caller that "all operators are busy. Please remain 
on the line and your call will be answered by the 
first available attendant" 

Wait or call back? A dilemma without answer. 
How long will the wait be? How important is the 
information (or the order for goods or services) to 
the caller? To add injury to the situation, often the 
called party takes this opportunity to play commer- 
cials to the captive listener! To add further insult, 
often the call is long distance and the caller js 
paying for the commercial! 

From the called party's point of view there is 
lost business because some perceritage of callers 
hang up and do not call back. In many situations, 
the incoming call is being paid for by the called 
party and this "holding" time is costly to the called 
party especially when many calls are placed on 
hold routinely. In either event, a great deal of 
inconvenience and frustration is involved for those 
who do call back, especially because there is no 
guarantee that the second call can be completed 
either. This^ then, is a no-win situation. 

Thus, a need exists in the art for a system 
which eliminates the neeid for callers to decide 
whether to hold or hang up and which converts a 
no-win situation into One in which t30th parties can 
be satisfied. 

A further need exists in the art for such a 
solution which does not cost either party time or 
effort or significant installation costs, tt must also 
maximize the effective use of time by both the 
calling and the called parties, while reducing the 
communication cost to at least one of the parties. 

In some situations, for example immediately 
after a commercial has been aired on TV, a ttusi- 
ness is inundated with a very large volume of 
incoming calls, iln this situation, all of the available 
operators, or other communication resources, t>e- 
come swamped. Usually, the incoming trunks to 
the business cannot handle the temporary calling 
volume and man/ callers get t3usy tone. This, 
again, is frustrating to the caller and is potential lost 
business to the called party. 
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Thus, a need exists in the art for a system 
which reduces to a minimum the trunk holding time 
during hijgh volume periods, while still processing 
the calls in an orderiy and efficient manner. 

5 In still lanother context, many communications 
today are effected between conriputers^ or between 
other electronic equipment, such ab facsimile ma- 
chines. These communications cio not always re- 
quire human intervention and thus often can be 

10 accomplished at off-hour times to take advantage 
of reduced traffic and reduced costs. This situation 
can also occur across wide time zones where data 
transfer which is convenient for oniB party Is not 
convenient for the other. 

15 Thus, a need also exists in the art for a system 
which allows a calling party, or a called party, to 
schedule the communication to take place at some 
time in the future which is mutually agreed upon. 
Such a system must be capable of operating witfi^ 

20 out huntan intervention. 

In a still further context, many callers call into a 
fadlity, get put on hold, and then after spme period 
of time (for which someone is paying) reach an 
attendant (or other resource, only to find out that 

25 the transaction they desired, or the information 
they wanted was not available at the called facility. 
The calfing party is then told to call some other 
number and the process of waiting on hold begins 
again. 

30 Thus a need exists In the art for a system 
which allows a called facility to identify callers, 
establish a time of call t>ack and then handle that 
call in an efficient manner for all parties, all without 
requiring the calling party to requeue at another 

35 called facility. 

SUf^/IMARY OF THE INVENTION 

these objectives, as well as others, have been 

40 achieved by a system and method of operation 
which provides an electronic operator to process 
calls which cannot (or should not) be serviced 
immediately by either a live attendiant or by other 
call servicing resources, such as connputers, data 

45 bases, modems, facsimile machines, etc. In addi- 
tion, the necessary resource need not be the call 
completion resource, but qould be ah intermediate 
call progress resource, such as a voice recognition 
module, a rotary dial translator or a DTMF decoder. 

50 The robot operator determines the call back iden- 
tity of the caller and also establishes a time, or a 
range of time, vyhen a resource will be available. 
This time for the callback Is communicated to the 
caller so that the caller can go about his/her busi- 

55 ness and not be tied to the telephone listening to 
unwanted music or messages and paying for the 
same. 
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The robot can automatically ascertain the call 
back number, or can ascertain by Interrogation of 
the caller the number at which the calling party 
desires to be called back. 

A ptiil further enhancement allows the robot to 
ascertain efxactly the timq the caller wishes to be 
called back in the event die time assigned by the 
robot is inconvenient This then allows both the 
caller and the called party to Schedule the time for 
^e call back. The call back time can be set to be a 
few minutes, an hour, or even days later. The c^ll 
back number can be the caller'^ current number or 
a different number, depending upon the calfing 
party's schedule. 

Both parties benefit under this scenario: the 
caller because he/she need not remain on the line 
waiting and can even go to another location and be 
available at a particular time; the called party t»e- 
cause when the call is returned, It will be greeted 
by a receptive customer. The called party benefits 
because it can schedule its work force to accom- 
modate the preplarined pail back. 

Further refinements allow the called party to 
ascertain the type of information the customer 
wishes and thus further tailor the call back re- 
sponse. 

The called party can determine the call back 
number from some systems using autortiatic nunv- 
ber identification (ANI) or tiie calling number can 
be identified by recording the digits entered by tiie 
calling party in response to prompts by tiie answer- 
ing robot Prompts can also be used to solicit other 
information from the caller which will be useful in 
returning the call. 

The call back time can be predicted automatic 
catly on a statistical basis if the calling party does 
not establish a particular time for the call back. In 
addition, the answering robot, based on statistics or 
on otiier infonnnation, can tell the caller that the call 
back will be at a precise time or within a range of 
times. The system tiien set tine call back for the 
established time or on an availiability basis within 
the established defined call back time limits. 

For anticipated high volume call-in times, trunk 
time can be minimized by having the robot answer 
all calls with a greeting such as. "Hello, many calls 
are coming in to us now. We have identified your 
call back number as XXX XXX-XXXX. we will call 
you at tiiat number in YY minutes. If the call back 
identity is correct and if the time is acceptable 
please press 1 on your dial and then hang up the 
telephone. Please press 2 If a different call back 
number should be used or press number 3 if a 
different time is desired." 

Assume a situation in which a calling facility, 
for example a bank computer, wishes to transfer 
data with a called facility, such as another bank's 
computer, and also assume for a moment tiiat the 



called bank's cornputer is busy, or worse, exper- 
iencing down time. Also, let us assume tinat this 
transaction can occur any tirne before tiie opening 
of business the next day. Under this scenario tiien, 

5 the calling computer places tiie calling connection 
to the called bank. A robot cperator answers on a 
temporary basis and first ascertains tiiie call back 
identity of tiie calling computer. The robot tiien 
informs tiie calling cqrriputer the time of the call 

10 back. This can be predictively determined or can 
be preset such as in the case of maintenance 
downtime. Alternatively, the calling comt^uter can 
be instructed to call i^ck at ttie given time. 

In situations where a call cannot be handled by 

16 the resources available at the called facility, tiie call 
back identity can be obtained, with pr witiiout a 
specified call back time, and the information for- 
warded to another remote facility. In this manner 
the calling party wilt be called back, perhaps at a 

20 given time, by resources located ait the remote 
ifacility. 

Thus, it is a furtiier technical advaritage of this 
invention tiiat the robot operator can identify call 
back identities and call back times as well as other 

25 pertinent information from a caller and then fonw ard 
the iniformation to a remote facility for furtiier pro- 
cessing by tiiat otiier facility. In tiiis manner, all 
parties save time and effort and tiie customer is 
served in an efficient manner, 

30 It is a technical advantage of this invention to 
minimize the trunk holding time for peak incoming 
calls by robotipally ascertaining a call back number 
and call t>ack time for Incoming calling connec- 
tion$. When the desired resource ts available, a call 

35 back will be made to the identified catling party. 

It is a still further advantage of tiiis invention to 
provide such a system in which the parties can 
schedule a call back time by the exchange of 
information. The information from the called party. 

40 as well as from certain calling parties, can be 
robotipally generated by predictive or otiier ar- 
rangements. 

Accordingly, it is a technical advantage of the 
invention that a called party determine from a call- 

45 ing party, either automatically or manually, a call 
back number and then place a call back to tiie 
calling party $t a predetennined time. 

It is a furtiier technical advantage of the 
priesent invention that the system operates without 

50 any modification to the calling party's telephone 
and without cost (other than normal toll charges) to 
the railing party. 

It is a technical advantage of this invention to 
minimize tiie trunk holding time for peak Incoming 

55 calls by robptically ascertaining a call back number 
and call back time for incoming calling connec- 
tions. When the desired resource is available, a call 
back will be made to the identified calling party. 
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It is a still further advantage of this mv^ntion to 
provide such a system In which the parties can 
schedule a call back time by the exchange of 
information. The information from the called party, 
as well as from certain calling parties, can be 
robotically generated by predictive or other ar- 
rangements. 

It is a still further advantage of this Invention to 
provide art automatic caller identity and to f^wrward 
that identity to another fadlity for call back by that 
other facility. 

BRIEF DESCRIPTION OF THE CM=tAWINGS 

The forgoing objects, features and technical 
advantages, as well as others, of the invention will 
be more apparent from the following description of 
the drawing in which: 

FIGURE 1 illustrates a block diagram of the 

present invention; 

FIGURE 2 illustrates a logic flow chart of the 
call-reception procedure of the present inven- 
tion: 

FIGURE 3 illustrates a logic flow chart of the call 
back procedure of the present invention; and 
FIGUlRE 4 illustrates a logic flow chart of the 
dequeue subroutine of the present invention. 

DETAIL DESCRIPTION OF THE INVENTION 

The prefenred embodiment of the present In- 
vention is best understood by referring to FIG- 
URES 1-5 of the drawings, like numerals being 
used for like and corresponding parts of the various 
drawings. 

FIGURE 1 illustrates a block diagram of the 
present invention, generally indicated as 10. Out- 
side telephone lines are coupled through a tele- 
phone control switch 12 to a robot controller 14, 
which is controlled, in part, by CPU 13 and mem- 
ory 17, Robot controller 14 can be a standalone 
system or can be part of telephone control sv«tch 
12. Switch 12 can include an ACD/PBX with atten- 
dants 19. if desired. Other call completion re- 
sources can be connected to the outeide lines. 
These, for example, are shown in box 18 to be a 
host computer, a data base, or other resources, 
such as FAX machines, modems, etc. Any number 
and type of resources can be served by this sys- 
tem. 

Circuitry for automatic number identification 
(ANI) 16 is coupled to, or combined within, robot 
controller 14. The ANI function could be performed, 
for example, from information sent over the incom- 
ing lines or trunks from the calling station, or from 
central office generated information, or from ISDN 
information. 



In operafipn, incoming telephone calls from 
outside telephone lines are allocated by ACD/PBX 
18 or by the telephone switch to available re- 
sources such as attendants 19 or to computer 18. 
5 In the event that the resoMrces are unavailable, 
robot cpntrplter 14 directs ANI 16 to determine, if 
possible, the telephone nurnber of the incgmihg 
call. Robot controller 14 then advises the caller that 
all required resources are busiy. After making $ome 
10 predictive caiculatioris. robot cor^trofler 14 advises 
the caibr as to tf»e time (pr rarige of tirnes) when 
' he or she can expect the call to be returned. The 
caller could also be requested to input (DTMF. 
rotary, or voice) a call back time iand a call back 
*s number. The rolX)t controller then either ends the 
calling connection or queries the caller to deter- 
mine If the caller wishes to hold or be called back. 
If the caller wishes to be called back, robot control- 
ler 14 attains the caller's name, verifies (or obtains, 
20 if ANI or other automatic systems are not available) 
his or her telephone number, or call back identity. 

tf a callback is acceptable to the caller, robot 
controller 14 tenninates the call and places the 
infonmation obtained from the caller into callback 
25 queue 1 1 . At the established time, assuming that 
the proper resource is available, robot controller 14, 
in conjunctipn with infonmation from queue 11 and 
time controller 15, reestablishes the call, verifies 
that the answering party is the person to be called, 
30 and then transfers the call through ACD/PBX 18 or 
other intemal switching to the available resource. 

Systems, such as AGD/PBS 18 which answer 
incoming telephone calls and allocate the calls to 
available attendants, are well known in the art and 
35 will not be detailed here. Such a system is dis- 
closed in U.S. Patent No. 3.571.518 issued to Chip- 
man et al., which is incorporated herein by refer- 
ence. 

As discussed abovie. the time of call back can 

40 be predictiyely generated based on the known or 
calculated time of availability, such as a scheduled 
return from a maintenance down time of certain 
resources, or such as the arrival time of human 
attendants, or such as the anticipated end of a 

45 peak call-in period. The call back time could also 
be established statistically. Once this determination 
is made, the system can be arranged to commu- 
nicate this expected call back time to the calling 
party and then hang-up. Alternatively, the call back 

50 time can be communicated and then the calling 
party queried as to whether or not this is accept- 
able. The robot operator can use a human under- 
standable voice, or if desired, digital information 
coutd be provided to the calling line to handle 

55 situations where the caller is a machine, such as a 
computer. Responses from the calling line can 
require many different resources within the robot 
operator to process the Information, which can be a 
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human voice, typed key pad responses to queries, 
or other types of information coming from the call- 
ing line or outside the calling line, for example, by 
integrated sen^ices digital network (ISDN) signals. 
One such arrangement for handling such nesources 
is shown in copending patent appfication of Ap- 
paratus and Method for Automatically Reconfigur- 
ing Telephone Network Resources, filed concur- 
rently herewith assigned to a common assignee, 
and which is hereby Inqorporated by reference 
herein. 

Digressing momentarily, It should be under- 
stood that the ascertainment of the calling party 
identity and the ascertainment of the call back time 
is made without human intervention at the called 
facility on a call by call basis. Many different types 
of resource? can be used to complete calling con- 
nections and the lines can be digital or analog or a 
cpmbinatiqii of both. 

FIGURE 2 illustrates a logic flow chart of the 
operation of robot controller 14 as it manages in- 
coming calls from outside telephone lines. After 
initializing 200 the system, robot controller 14 waits 
for an incoming call 202. Once a call is received, 
the system obtains an automatic number identifica- 
tion 204 from the incoming call, if possible. Con- 
nection Is then made and controller 14 prompts the 
caller for the required resources 206. If the re- 
sources is available 208, controller 14 connects the 
call 210 with the resource and continues waiting for 
incoming calls 202. 

If the required resource is not available, con- 
troller 14 asks the caller whether the caller will 
accept a caillback 212 at a later time. If the caller 
wilt not accept a callback, the caller is asked 
whether he/she wishes to hold 214; if so. a delay 
period 216 is initiated after the expiration of which 
controller 14 determines whether the required re- 
source is then available 208. If the caller will not 
accept a callback 212 and Is not willing to hold 
214. controller 14 requests the caller to call t)ack at 
a later time 216. The callback time can be sug- 
gested by controller 14. The call is then discon- 
nected 218 and controller 14 waits for further in- 
cominjg calls 202. 

If the caller is willing to accept a callback 212, 
controller 14 records the caller's name 220 and, if 
ANI was provided 222, has the caller verify the 
number provided 224. IF ANI was not provided 222 
or if the AMI number provided was inconrect 224, 
robot controller 14 prompts the caller for the proper 
callback number 226. Once the correct callback 
number has been verified 226 and 224, robot con- 
troller 14 . asks the caller whether he/she desires a 
callback at the earliest possible time or at predeter- 
mined scheduled time 223. If the caller responds 
that he/she wishes to be called back at the earliest 
possible time, controller 1 4 computes the estimat- 
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ed callback time 230, notifies the caller and asks 
whether the estimated callback time is acceptable 
232. If the estimated callt>ack time is not accept- 
able or if the caliei- wanted to scheduled a callback 
5 time 228. controller 14 prompts the caller for the 
desired callback time 234 and then asks for ver- 
ification 236. If the callback time is inconrect 236. 
controller 14 will again prompt the caller for a 
convenient callback 234. 
10 Once the callback time is verified 23i5 and 232, 
controller 14 places the caller's name and callback 
number in the callback queue 300, disconnects the 
call 218 and waits for new incoming calls 202. 
Again digressing momentarily, various blocks 
75 of the flow chart of FIGURE 2 could be bypassed 
to modify the jservice. For example, box 208 can 
be made temporarily (or pemfianently) busy for 
peak-period call in. so as to minimize trunk holding 
time. Likewise, box 212 could be bypassed, either 
20 temporarily or permanently, depending upon the 
application or depending again upon trunk hold 
time calculations. Other boxes, such as box 228 
and box 234. could be temporarily or permanently 
bypaissed to change the service for a particular 
25 facility or for a period of time. In addition, various 
functions can be added to allow the system to 
obtain other Information from the calling line, such 
as, for example, the name and address of the 
calling party or the nature of the call. This infprma- 
30 €on would t>e stored in conjunction with the call 
back time so as to assist in the type of call back 
that will be established. Different resources could 
be assigned to the call back dependent on this 
obtained information, or the caller cpuld be di- 
35 rected to call other facilities to obtain the desired 
information. Of course, the call back need not even 
come from the called facility but may, in fact be 
provided from a totally independant facility. In this 
regard, the queued information would be commu^ 
40 nicated to the remote facility via path 101 (FIGURE 
1). this communication can be by wire or by 
transmission in any manner and can occur imme- 
diately upon generation at the called facility or may 
occur at a later time and processed as a batch file. 
45 RGURE 3 illustrates a logic flow chart of the 
call back procedure of controller 14. After entering 
the procedure 300, controller 14 proceeds to the 
dequeue procedure 400 and obtains a call back 
number and name message from the appropriate 
50 queue. The number is dialed 304 and controller 14 
waits for the line to be answered 306. If, after a 
prescribed number of rings, the line is not an- 
swered, controller 14 temnlnates the call attempt 
and determines whether the call was the third at- 
55 tempted qall back to that number 308. If so, the 
number is placed in a rejected list 310 and control- 
ler 1 4 returns to determine whether a resource is 
available 302 for other callbacks. If tiie call just 

5 
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attempted was not the nth attempted callback to 
the number, the number and nam© message are 
requeued 317 with a n minutes delay and controller 
14 returns to start 300 other callbacks. 

If the line is answered 406. a greeting message 
is played and the icalled party requested. Oontrpller 
14 then verifies that the cpnrect party is on the line 
31 4 and connects the called party with the required 
resource 316. Controller 14 then waits until the end 
of the telephone call 31 8 before returning to deter- 
mine whether a resource is available 302 for other 
callbacks. Of course, when the facility has multiple 
resources, many such routines are in progress 
under control of robot controller 14. 

FIGURE 4 shows the dequeue logic for remov- 
ing information from the queue and establishing 
calls at the proper time. Pointer 401 points to the 
start of the queue. Box 402 checks to determine if 
the next record is due to be removed based on call 
back time. If yes. then a check is made to see if 
the desired resource is available. If there Is no 
such resource or no such number, then we end this 
routine by box 408. However, if the resource is 
available, then the resource in box 404, including 
the number, name and any other information ob- 
tained when the call first arrived is processed in a 
straightfonward manner under control of box 406 
working in conjunction with robot controller 14 and 
with telephone control switch 1 2. 

The dequeue procedure of FIGURE 4 could 
also be used to send information at the appropriate 
time to a remote facility or the system could be 
arranged to gather information and transmit as 
gathered or in batches. 

Consequently, the system of the present inven- 
tion has the technical advantage of providing auto- 
matic callback to callers at the earliest or sched^ 
uled times, at the caller's option. As a result, call- 
ers are not forced to make a choice between 
waiting on hold for an indefinite period of time or 
calling back later. Rather, callers are extended the 
courtesy of having the call returned automatically 
at an established time. 

Although the present invention has been de- 
scribed in detail in conjunction with a ACD/PBX, it 
should be understood tiiat various changes, sub- 
stitutlons and alterations can be made herein with- 
out departing from the spirit and scope of the 
invention as defined by the appended claims. The 
ACD/PBX need not be provided and the network 
can complete calls to resources in any manrier. In 
some situations call completion resources need not 
be available at the called facility. In such a situ- 
ation, all of the call back activity would be prefor- 
med from a remote facility. 



Claims 

1, A system for answering Incoming calls on a 
plurality of telephone lines, said system com- 
5 prising 

means for roboticaJly ascertaining the call 
back identity of incoming calls; 

means for disconnecting said incoming 
calls after said call back identity has been 
TO ascertained; and 

means for establishing a call bad< connec- 
tion to said ^oertained identitiee of said ir>- 
coming calls at a later peno^ of time. 

15 Z The system set forth in claim 1 wherein said 
answering system includes a plurality of re- 
sources, any one of which can service said 
incdnniing calling connections; and 

wherein said robotically ascertaining 

20 means is responsive to an unavailability of said 

resources to service said incoming calls. 

3. The system sat forth in claim 2 further includ- 
ing 

25 means for ascertaining the call back time 

for each said ascertained call back identity; 
and 

means for robotically communicating said 
ascertained call back time to each said incpm- 
30 ing call prior to enabling said disconnecting 
means with respect to said incoming calls. 

4. The system set forth in claim 3 wherein said 
call back time ascertaining means includes 

3S means for predictively determining the pro- 

spective availability of said resources. 

5. The system set forth in claim 3 further includ- 
ing a queue of ascertained call back identities, 

40 and means for removing said call back iden- 
tities from said queue at said ascertained call 
back time. 

8. The system set forth in claim 3 wherein said 
45 call back time ascertaining means furtlner in- 
cludes 

means for determining the statistical prob- 
ability that a resource will be available when 
said call is completed to said ascertained call 
50 back identity. 

7. The system set forth In claim 1 wherein said 
call back ascertaining means includes 

means for exchanging information over 
55 said telephone line. 

8. The system set forth in claim 1 wherein said 
call back identity ascertaining means includes 
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23. A method of answering Incoming calls on a 
plurality of telephone lines, said method com- 
prising the steps of: 

roboticaliy ascertaining the call back iden- 
tity of incoming calls; 5 

discohnecling said incoming call connec- 
tion from said selected calling telephones after 
ascertaining said call back identity; and 

establishing a call back conneiction to said 
ascertained identities of said incoming calls at io 
a later period of time. 

24. The method set forth in claim 2i3 wherein said 
incoming calls are serviced by any onia of a 
plurality of resources, and wherein said is 
robotically ascertaining step is responsive to 

an unavailability of said resources to service 
said incoming calls. 

25. The method set forth in claim 24 further includ- 2d 
ing the steps of. 

ascertaining the call back time for each 
said ascertained call back identity; and 

robotically communicating said ascertained 
call t>ack time to each said ascertained call 2S 
back identity prior to enabling said disconnect- 
ing step with respect to said selected calls. 

26. the method set forth in claim 25 wherein said 

call back ascertaining step includes the step of so 
predictively determining the prospective avail- 
ability of said resources. 

27. The method set forth in claim 26 wherein said 

call back ascertaining step includes the step 36 
of: 

exchanging infonmation over said tele' 
phone line with respect to said identified call- 
ing line. 

40 

2a The method set forth in claim 23 wherein said 
call back time establishing step further in- 
cludes the step of. 

establishing said call back to said ascer- 
tained call back Identity upon the statistical 45 
probability that a resource will be available 
when said call is completed tp said ascertained 
call back identity. 

so 
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